, where I 0 is the metastable phase intensity, I 1 is the difference in intensity between the crystal state and the metastable phase, t is the elapsed time since the sample was cooled to 37 °C. Analysis and fitting are done after background subtraction and  * is extracted from the first derivative of the fitted results as the width at 1% of maximum. Bilayer structural information.
Reconstructing the electron density profile of the lipid bilayer is an essential part in the study of uni-or multi-lamellar lipid systems. This can be achieved by means of a discrete Fourier synthesis, while sampling the continuous form factor at q-values pertaining to lamellar correlation peaks. However, reconstruction is also possible using a continuous method, which takes advantage of the full q-range scattering line
shape. We applied such a continuous fitting method, which utilizes a modified Caillé theory structure factor in combination with a Gaussian model representing the electron density profile 1, 2 . In this approach the diffuse scattering between Bragg peaks is taken into account, in addition to a divided contribution by multi-and uni-lamellar vesicles. Moreover, this method allows for the derivation of additional structural parameters.
In Supplementary Fig. S6 we show the result of the line-shape analysis and fitting to pure DLPE in solution, in the metastable L phase, a few hours after cooling from 60 °C to 37 °C. The fitting procedure produces an electron density profile (Supplementary Fig. S7 ) and fitted parameters (Supplementary Table 1 ). In addition, the derived structural parameters, which are in agreement with previous studies 3, 4 , are summarized in Supplementary Table 2 .
The fitting process involves setting constraints for the fitting parameters. Those constraining values reflect physical/chemical knowledge of the system. Some of the parameters prove difficult to accurately assess for the convergence of the fit, such as the average number of lamellae per vesicle and the fraction of uni-lamellar vesicles (not contributing to the lamellar Bragg peaks). This degeneracy is probably due to the high polydispersity in the samples.
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We noticed the scattering profile of mixed DLPE/DLPG dispersions show a widening of the Bragg peak bases with respect to the DLPG content ( Supplementary Fig. S8 ).
Such change in the scattering line-shape trend can be achieved by changing either the fluctuation parameter () or the Gaussian width representing the electron density of the hydrocarbon tails (C). However, these lipids mixtures present a more complex system than the single component model used for the fit. Therefore the fitting procedure is unable to accurately model the physical changes occurring in the system with the addition of DLPG.
As mentioned in the text, the Bragg peak of the second harmonic, denoted (002), is absent only for the initial crystal phase 5, 6 (Fig. 1a) . In order to explain the disappearance of the (002) Due to the electron density being real, it follows that
Therefore, the intensity of the Bragg peak at = 2 is proportional to
Finally, the intensity of the second harmonic is given by
The removal of water from between the lamellae in the crystal state, while maintaining a similar repeating distance, can be described as the elongation of the hydrocarbon chains in an extended conformation of the lipid molecules. To account for the conformational change, we increased the width and lowered the amplitude of the hydrocarbon chains Gaussian, and increased the head-to-head distance. We find that by varying the head-to-head distance by less than 10%, while maintaining the area of the hydrocarbon Gaussian (within 1%), we are able to reduce the (002) reflection scattering profile by orders of magnitude. The altered fitting parameters for the crystal state are shown in Supplementary Table 1. 
